Let M be a 2-torsion free semiprime -ring satisfying the condition
Introduction
Let M and  be additive abelian groups. If there is a mapping In the main results of this article we assume that the Lie ideal U verifies and this is denoted by (*). The relationship between usual derivations and Lie ideals of prime rings has been extensively studied in the last forty years. In particular, when this relationship involves the action of the derivations on Lie ideals. In 1984, R. Awtar [2] extended to Lie ideals a well known result proved by I. N. Herstein [10] which states that 'every Jordan derivation on a 2-torsion free prime ring is a derivation'. In fact, R. Awtar [2] proved that if ⊈ ( ) is a square closed Lie ideal of a 2-torsion free prime ring R and
is an additive mapping such that
. M. Ashraf and N. Rehman [1] studied on Lie ideals and Jordan left derivations of prime rings. They proved that if
is an additive mapping on a 2-torsion free prime ring R satisfying
. A. K. Halder and A. C. Paul [9] extended the results of Y. Ceven [6] in Lie ideals. We have generalized the R. Awtar's [2] result in semiprime -rings. 
Jordan Derivation on a Lie Ideal
Example 2.1 Let R be a ring of characteristic 2 having a unity element 1. 
is a derivation on U .
Example 2.3 Let M be a  -ring and U be a Lie ideal of
U is a Lie ideal of .
1
M If we define a mapping 
In particular, if M is 2-torsion free and satisfies the condition (*), then
Proof. Since U is a Lie ideal satisfying the condition
and it follows that
Now canceling the like terms from both sides we get the required result. Using the condition (*) and since M is 2-torsion free, (iii) follows from (ii). And finally (iv) is obtained by replacing c a  for a in (iii).
Lemma 2.2 Let U be a Lie ideal of a 2-torsion free  -ring M satisfying the condition(*) then
is both a subring and a Lie ideal of M such that
Thus we have, 
Thus, by using (*)
Therefore, by using (*) and
Similarly we obtain {0} = a K .
Lemma 2.5 Let ⊈ ( ) be a Lie ideal of a 2-torsion free semiprime
.
Proof. (i) By Lemma 2.4, we have
we obtain:
. Again using the semiprimeness of M ,we obtain 0. = a
, therefore by(i), we obtain 0 = a
Definition 2.2 Let M be a 2-torsion free semiprime  -ring satisfying the condition(*) and U be a Lie ideal of M. Let D be a Jordan derivation on U of M. Then
U b a   , and    , we define ) ( ) ( ) ( = ) , ( b d a b a d b a d b a G       .
Lemma 2.6 Let M be 2-torsion free semiprime  -ring satisfying the condition (*) and U be a square closed Lie ideal of M. Let d be a Jordan derivation on U of M . Then
, the following statements hold.
Remark 2.1 d is a derivation on U of M if and only if
U b a b a G   , 0, = ) , (  and    .
Remark 2.2 If U is a commutative Lie ideal of M, then by Lemma 2.3 ). (M Z U 
In this situation, we have seen that
is obtained from Lemma 2.1(i). So, we proved our main result for admissible Lie ideal of M.

Lemma 2.7 Let M be 2-torsion free  -ring satisfying the condition(*) and U be a square closed Lie ideal of M. If d is a Jordan derivation on U of M. Then
U u b a b a G u b a b a u b a G i    , , 0, = ) , ( ] , [ ] , [ ) , ( ) (         and    , U u b a b a G u b a b a u b a G ii    , , 0, = ) , ( ] , [ ] , [ ) , ( ) (         and    , U u b a b a G u b a b a u b a G iii    , , 0, = ) , ( ] , [ ] , [ ) , ( ) (         and    , .
Proof. (i) For any
and
, we have by using Lemma 2.1(iv)
).
On the other hand by using Lemma 2.1(iii)
Equating two expressions for W and canceling the like terms from both sides, we get
Now using the Definition 2.2 and 2-torsion freeness of M , we obtain
for (ii) and (iii) respectively and proceeding in the same way as in the proof of (i) by the similar arguments, we get (ii) and (iii).
Lemma 2.8 Let U be an admissible Lie ideal of a 2-torsion free semiprime  -ring M and let
Proof. Let
U x
and    be any elements. Using the relation
Corollary 2.1 Let M be a 2-torsion free semiprime  -ring satisfying the condition(*) and U be an admissible Lie ideal of M. If d is a Jordan derivation on U of M. Then
Proof. Applying the result of Lemma 2.8 in that of Lemma 2.7, we obtain these results.
Lemma 2.9 Let M be a 2-torsion free semiprime  -ring satisfying the condition (*) and U be an admissible Lie ideal of M. Let d be a Jordan derivation on U of M. Then
Thus by using Corollary 2.1 (v), we have
Hence, by Lemma 2.5(i), we get
(ii) Proceeding in the same way as described above by the similar replacements successively in Corollary 2.1 (vi), we obtain
Thus by using Corollary 2.1 (vi), we get 0
Hence, by Lemma 2.5(i), we obtain
As in the proof of (iii), the similar replacement in (ii) produces (iv). 
by using Lemma 2.9(ii).
Thus by using Lemma 2.5(i)
Similarly, we get 0,
by using Lemma 2.9(i).
Now by Lemma 2.5(i), we get
Similarly, by Lemma 2.9(iv), we have
Also, by Lemma 2.9(iii), we have 0.
Thus, we have
, so by using Lemma 2.9(i), we get
Adding (3) and (4) 
